Immunostimulatory potential of silencing RNAs can be mediated by a non-uridine-rich toll-like receptor 7 motif.
Microbial infections trigger a multiplicity of responses in the host via innate immune sensors, including the Toll-like receptors (TLRs). TLR7 and TLR8, located in endosomes, detect pathogen-derived RNA, which can be mimicked by synthetic single-stranded oligoribonucleotides (ORNs). Detailed analysis of the immunostimulatory properties of numerous silencing RNAs (siRNAs) revealed that almost all tested siRNAs with a phosphodiester backbone actively stimulated cytokine production in human peripheral blood immune cells, but not all of them did contain previously described guanosine/uridine TLR7 or adenosine/uridine TLR8 motifs. By analysis of sequence variants of these siRNAs (as single- or double-strands), we were able to identify a new immunostimulatory, non-uridine-rich TLR7 motif that is present in many published siRNAs. Interestingly, the activity of this motif is dependent on the backbone chemistry. Phosphorothioate ORNs containing the motif did not stimulate immune activation, whereas phosphodiester ORNs of the same sequence induced a strong TLR7-biased immune response with high amounts of interferon-alpha. Using TLR7- and Myd88-deficient mice, we demonstrated that stimulation by ORNs containing this motif was TLR7 dependent. Our findings are of therapeutic relevance as this motif is present in many siRNA sequences and will to contribute to the immunostimulatory properties of unmodified siRNAs.